In this paper, generalized center condition and integrability of degenerate resonant singular point for a class of complex polynomial differential system were studied. The method was based on a homeomorphic transformation of the degenerate singular point into elementary singular point, which allows us to compute the generalized singular point quantities and determine the generalized center condition for the origin. In the end, we obtained the necessary and sufficient conditions of generalized complex center of degenerate resonant singular point.
Introduction
In the qualitative theory of ordinary differential equation, there are few works about degenerate singular point. Most of the known work was focused on the study of the following system dx dt = y + P (x, y), dy dt = Q(x, y),
whereP (x, y), Q(x, y) are polynomials of x and y with degree no less than 2 (see [1] [2] [3] [4] ). Recently, the author of [5] studied center problem and bifurcation of limit cycles of the origin of the following symmetric system: 
where X k (x, y), Y k (x, y) are homogeneous polynomials of x, y of degree k. This paper is concerned with generalized center condition and integrability of the origin for complex polynomial differential system:
where z, w, T are independent complex variables, a αβ , b αβ are complex constants, p, q ∈ Z + , (p, q) = 1, n is a natural number. The origin is a degenerate p : −q resonant singular point of system (3). If n > 0, p = q = 1, then by transformation z = x + iy, w = x − iy, T = it, i = √ −1 system (3) was transformed into system (2) and systems (3) and (2) are concomitant each other. If n = 0, then the origin is a elementary p : −q resonant singular point of system (3) . So the conclusion of this paper is the generalization of [5, 6] .
The organization of this paper is as follows. In Section 2, we introduce some preliminary results which are useful throughout this paper. In Section 3, using a homeomorphic transformation, we transform system (3) into a new system with the origin as its non-degenerate (elementary) singular point. For this new system, we derived the recursion formula of generalized singular point quantities. In Section 4, we study generalized center condition of the origin of system (3) and obtained the necessary and sufficient conditions. In Section 5, as a direct application, we study a class of quartic complex polynomial differential system with the origin as its degenerate 1 : −2 resonant singular point and obtained the necessary and sufficient conditions of generalized complex center.
Some preliminary results
Consider complex polynomial differential system:
Lemma 2.1. (See [6] .) To system (4), we can derive successively the following formal series
such that system (4) be transformed into its normal form:
where p 0 = q 0 = 1.
Definition 2.2.
To system (4), we call "generalized singular point quantity of order k" of the origin the quantity Remark. If system (4) is a real system, then "μ k " defined in Definition 2.2 is "the saddle quantity of order k" defined in [7] . [6] .) The origin of system (4) is a generalized complex center if and only if system (4) has regular first integral at the origin.
Theorem 2.3. (See

Theorem 2.4. (See [8].) To system (4), we can derive successively the following formal series
such that
where f k (z, w) = α+β=k c α,β z α w β are homogeneous polynomials of z, w of degree k, c 00 = 1.
Homeomorphic transformation and recursion formula of generalized singular point quantities
System (3), by transformation:
becomes the following system
Accordingly, the origin of system (3) becomes the origin of system (10). Because the transformation (9) is a homeomorphism, the study of the origin of system (3) is equivalent to the study of the origin of system (10). The origin is a elementary resonant singular point of system (10).
Compare with system (4), there is the following peculiarity for system (10):
(i) u = 0 and v = 0 are the solutions of system (10).
(ii) The order of every monomial with order higher than one is
From Theorem 2.4 we have Theorem 3.1. To system (10), we can derive successively the following formal series
where f (2n+3)k (u, v) = α+β=(2n+3)k c αβ u α v β are homogeneous polynomials of u, v of order (2n + 3)k, c 00 = 1.
Theorem 3.2. The coefficient c αβ of polynomial f (2n+3)k (u, v) = α+β=(2n+3)k c αβ u α v β and λ m determined by Theorem 3.1 can be determined as follows:
For any positive integer m
Proof. From (11), with direct computation, we can get
From (16), (14) is obviously hold. 2
Generalized center condition and first integral Theorem 4.1. The origin of system (10) is a generalized complex center if and only if there exist a none zero real number s and a first integral
where g (2n+3)k (u, v) 
Application
Consider complex polynomial differential system
where d = 0. This is the case of n = 1, p = 1, q = 2 of system (3). By transformation
system (19) becomes
Using Theorem 3.2 to compute the generalized singular point quantities of system (21), we get 
